Summary. For Day-14 sheep embryos, mean (\m=+-\s.e.m.,n = 7) PGE release was 20\m=.\2\ m=+-\ 5\m=.\0,13\m=.\0\ m=+-\ 1\m=.\9and 6\m=.\7\ m=+-\ 1\m=.\9 ng.mg tissue\m=-\1.h\m=-\1 after 0\m=.\5,4\m=.\5and 8\m=.\5h of culture respectively, while mean PGF release rates (\m=+-\s.e.m.) for the same periods were 98\m=.\5\ m=+-\ 24\m=.\4,49\m=.\3\ m=+-\16\m=.\3and 16\m=.\5\ m=+-\ 5\m=.\4 ng.mg ti ssue\m=-\1.h\m=-\1, respectively. Total quantities of PGE and PGF released after 8\m=.\5 h of culture were 707 ng and 1833 ng per embryo, respectively. Embryos (n = 21) collected between Days 13 and 15 of gestation contained 25\m=.\4\m=+-\6\m=.\9ng PGE and 66\m=.\2\ m=+-\ 23\m=.\2ng PGF/ embryo. A total PG release 28 times the embryonic content of PG suggested active PG production by the embryos. Co-culture of embryos with endometrium resulted in PG release rates which were not significantly higher than those from embryos cultured alone. Release of PGE and PGF from embryos declined with time, that for PGF being significantly (P < 0\m=.\05)reduced after 8\m=.\5h incubation. Co-culture of embryos and endometrium had no effect on rate of decline of PG production over time. Day 14 endometrium from pregnant or non-pregnant ewes produced very small quantities of both PGs by comparison with embryos, and there was no consistent trend for PG production rate over time.
Introduction
Regression of the corpus luteum (CL) in the cyclic ewe occurs 14-15 days after onset of oestrus (Deane, Hay, Moor, Rowson & Short, 1966) , due to release of a uterine luteolysin, which is generally accepted to be prostaglandin (PG) F-2a (Goding, 1974) . The presence of an embryo in the uterus 12-13 days after oestrus results in maintenance of the CL . The nature of the embryonic signal and how it functions is not known, but PGE-2 has been suggested as a potential anti-luteolysin in the ewe (Ellinwood, Nett & Niswender, 1979) . Prostaglandin E-2 counteracted PGF-2ot-induced luteolysis when the two were infused simul¬ taneously into ovarian autotransplants (Henderson, Scaramuzzi & Baird, 1977) and, when infused into the uterus of cyclic or oestrogen-treated ewes, PGE-2 prolonged CL lifespan (Magness, Huie & Weems, 1978; Colcord, Hoyer & Weems, 1978; Reynolds et al, 1980) . Furthermore, endometrium from Day-15 pregnant ewes secreted significantly higher quantities of PGE-2 in culture than did endometrium from non-pregnant ewes at the equivalent stage of the cycle (Ellinwood et al, 1979) . In another study (Marcus & Hackett, 1979) , endometrial cells, harvested from ewes between Days 12 and 15 of pregnancy, converted radioactive arachidonic acid to PGE-2, whereas cells collected from non-pregnant ewes did not show this activity.
In addition, PGE-2 and PGF-2a were produced during culture of cow (Shemesh, Milaguir, Ayalon & Hansel, 1979) and rabbit (Dey, Chien, Cox & Crist, 1980) 
Incubation procedure
Culture medium used was Dulbecco's phosphate-buffered saline (Gibco, Grand Island, New York), which contained 0-33 mM-sodium pyruvate, 5-56 mM-glucose (Sigma), 100 i.u. penicillin G (Crystapen: Glaxo Laboratories)/ml, 50 µg streptomycin sulphate (Pfizer Co. Ltd, Montreal)/ml and 10% normal sheep serum (Moore & Spry, 1972) . The pH of the culture medium was 7-2.
Incubations were carried out in Erlenmeyer flasks (25 ml) on Dubnoff shaking incubators at 37°C, with air as the gas phase. Embryos and/or endometrium were added to flasks in a systematic manner which removed possible effects of time on tissue viability across treatments. The five incubation treatments were embryo (I), embryo plus endometrium from pregnant ewe (II), embryo plus endometrium from non-pregnant ewe (III), endometrium from pregnant ewe (IV) and endometrium from non-pregnant ewe (V). Each flask contained one embryo and/or 100 mg wet wt endometrium, which was weighed on a torsion balance before addition to flasks.
There were 7 flasks per treatment replicate.
An initial 0-5 h incubation in 10 ml culture medium was followed by incubation for a further 8 h in an initial volume of 15 ml fresh culture medium. An aliquot of medium (5 ml) was aspirated from the flasks after 4-5 h, added to vials on solid C02 and subsequently stored at -60°C until assayed for prostaglandins. At the end of incubation for 8-5 h the remaining medium (10 ml) was decanted from the flasks and similarly treated. Embryos were then removed, blotted dry and weighed on an analytical balance.
Prostaglandin radioimmunoassay Antisera were raised in sheep to PGE-2 or PGF-2a conjugated to bovine serum albumin (Caldwell, Burstein, Brock & Speroff, 1971) . Cross-reactions of the antisera were tested against PGA-1, PGB-1, PGE-1, PGE-2, PGF-lct, PGF-2cc, 15-keto PGE-2, 15-keto PGF-2a, 13,14-dihydro-15-keto PGE-2 (PGEM), PGFM and arachidonic acid. Significant cross-reactants to the PGE-2 antiserum were PGE-1 (100%) and PGF-2a (2-5%), while PGF-la (100%) was the only prostaglandin tested to cross-react significantly with the PGF-2a antiserum. Because of the cross-reaction data, prostaglandins assayed using these antisera are referred to as PGE and PGF. The PGE and PGF antisera were used in the assay at an initial dilution of 1/50 and 1/1000 respectively.
Radioactive prostaglandins, [5, 6, 7, 8, 9 ,10,1 l,12,14,15-3H]PGE-2 (sp. act. 130 Ci/mmol) and [5,6,7,8,9,10,1 l,12,14,15-3H] PGF-2a (sp. act. 120 Ci/mmol), were purchased from New England Nuclear, Boston, Massachusetts, U.S.A. The buffer used in the assay was PBS plus 0-1% (w/v) gelatin.
Aliquots (0-125 ml) of embryo homogenate and culture medium were acidified to pH 3-5-4-0 using 0-1 N-HC1, and extracted with 5 ml ethyl acetate (Douglas & Ginther, 1976 (Carroll, 1963) (Abrahams, Odell, Edwards & Purdy, 1970) , was 70 pg PGE/ml (n = 8) and 138 pg PGF/ml (n = 8). Intraassay coefficients of variation for PGE and PGF based on 0-2-40 ng/ml samples, were 7-3% (n = 10) and 12-5% (n = 9) respectively, while inter-assay coefficients of variation were 9-4% (n = 20) and 17-9% (n = 21), respectively.
Statistical analysis
Because variances were heterogeneous, the Kruskal-Wallis test (Gibbons, 1971) was used except when rate of decline of prostaglandin production was analysed. In this case, the data were subjected to log transformation and a 3 3 factorial analysis of variance, comparing time by treatment interactions between Treatments I, II and III and the three incubation periods.
Results
A total of 21 pooled embryo samples was analysed. The mean (±s.e.m.) PGE and PGF content was 25-4 + 6-9 and 66-2 + 23-2 ng.embryo-1, respectively.
Average weight (±s.e.m.) of embryos after 8-5 h in culture was 5-1 ± 0-8 mg ( = 19). Weights of two embryos from Treatments II and III were missing when results were calculated and have been omitted from the data. Consequently, = 1 for Treatments I, IV and V, and = 6 for Treatments II and III.
PGE
Endometrial PGE release into culture medium ranged between 0-01 and 0-1 ng.mg tissue-1. h-1 and showed no consistent pattern over time of incubation. It is not statistically possible to compare PG release rates from endometrium from pregnant and non-pregnant ewes because tissue was collected from only one animal in each group.
There was a high PGE release rate into culture medium by embryos (Table 1 , Treatment I), which was some 200 times higher than that of endometrium cultured alone (Treatments IV and V) on a weight basis. The co-culture of endometrium and embryos (Treatments II and III) did not cause a significant increase of PGE release rate into medium.
PGE release rate declined with increasing incubation time in treatments which contained embryos, but there was no significant difference in PGE release rate at any stage of incubation, within these treatment groups. There was no treatment by time interaction in the analysis of variance which indicated that PGE release over time was not affected by co-culture of embryos and endometrium. (Shemesh et al, 1979) , and can convert radioactive arachidonic acid to PGE-2 in vitro (Thatcher et al, 1980 (Huslig, Fogwell & Smith, 1979) , and calculation of endometrial PG production per uterus (xlO4) gives amounts considerably higher than those produced by embryos. The endometrial PGE and PGF release rates recorded here are similar to those recorded under similar culture conditions by Ellinwood et al (1979) .
The production of higher amounts of PGF than PGE by embryos at a time when luteal maintenance is crucial to pregnancy is difficult to rationalize. However, similar findings have been recorded by other workers; Wilson, Butcher & Inskeep (1972) observed that concentra-tions of PGF-2a in uterine venous plasma and endometrium were greater in pregnant than in non-pregnant ewes on Day 13 after oestrus, and Ellinwood et al (1979) showed that PGF-2a concentrations in endometrium and uterine flushings were higher in pregnant ewes than in non-pregnant ewes on Day 15. If PGE-2 is an antiluteolysin, its production by the embryos may be accompanied by a non-specific increase in PGF secretion. If this is so, PGE-2 could perhaps counteract the luteolytic effects of PGF-2a (Henderson et al, 1977) at this time.
